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Human Gene Therapy

IN THE EARLY 1970s an American researcher named Stanfield
Rogers infected three German girls who lacked the enzyme arginase
with Shope papilloma virus, hoping that the virus would transfer to
the girls the gene for the missing enzyme. In 1980 Martin Cline of the
University of California at Los Angeles exposed the bone marrow of two
patients from Italy and Israel who suffered from beta-thalassemia (a
blood disorder resembling sickle cell anemia) to recombinant DNA
coding for the blood protein hemoglobin, hoping that the bone marrow
would incorporate the new genes and alleviate the patients' disease.

Neither of these first two attempts at human gene therapy had an
effect on the patients involved. But they dramatically affected the
biomedical community and, especially in Cline's case, the public. They
demonstrated that attempts to alter the genetic constitution of human
beings were not a distant prospect, sufficiently far off to leave years for
exploring their scientific and ethical implications, but a present real-
ity. In the past few years the advent of successful human gene therapy
has come even closer. Since 1980 the replacement of defective genes
has been accomplished in fruit flies and mice. At least six major
research centers in the United States are working to develop the

This chapter includes material from the presentations by W. French Anderson,
Leroy B. Walters, Jr., and Albert Gore, Jr., at the symposium.
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